Protein glycosylation in Archaea: sweet and extreme.
While each of the three domains of life on Earth possesses unique traits and relies on characteristic biological strategies, some processes are common to Eukarya, Bacteria and Archaea. Once believed to be restricted to Eukarya, it is now clear that Bacteria and Archaea are also capable of performing N-glycosylation. However, in contrast to Bacteria, where this posttranslational modification is still considered a rare event, numerous species of Archaea, isolated from a wide range of environments, have been reported to contain proteins bearing Asn-linked glycan moieties. Analysis of the chemical composition of the Asn-linked polysaccharides decorating archaeal proteins has, moreover, revealed the use of a wider variety of sugar subunits than seen in either eukaryal or bacterial glycoproteins. Still, although first reported some 30 years ago, little had been known of the steps or components involved in the archaeal version of this universal posttranslational modification. Now, with the availability of sufficient numbers of genome sequences and the development of appropriate experimental tools, molecular analysis of archaeal N-glycosylation pathways has become possible. Accordingly using halophilic, methanogenic and thermophilic model species, insight into the biosynthesis and attachment of N-linked glycans decorating archaeal glycoproteins is starting to amass. In this review, current understanding of N-glycosylation in Archaea is described.